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APPARATUS FOR CONNECTING OF A PLURAL OF INTERFACE 
Technical Field 

The present invention relates to a matching 
apparatus, and more particularly, to an apparatus for matching 
5 a plurality of interfaces, for network connection on an 
Ethernet system. 
Background Art 

Generally, a network can be described by basically 
referring to an OSI 7 layer. The OSI 7 layer is composed of a 
10 physical layer, a data link layer, a network layer, a transfer 
layer, a session layer, a presentation layer and an application 
layer. 

Among the OSI 7 layer, only the physical layer being 
a first layer and the data link layer being a second layer, 
15 which correspond to FIG. 1 below, will be described. 

The physical layer of the first layer is related to 
transmission of data from one computer to the other computer 
via a physical media. The physical layer includes defining how 
the cable is connected to the network adaptor card and what 
2 0 transmission scheme is used in transmitting the data through 
the cable . 

The data link layer of the second layer is concerned 
with converting an electrical signal outputted from the network 
adaptor card to network frames. It transmits the frames from 
25 one computer to other computers. Furthermore, the data link 
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layer is divided into two sub-layers. The upper layer of the 
two sub- layers is LLC (Logical Link Control) . The LLC serves to 
manage data link communications and defines SAP (Service Access 
Point) . The lower layer of the two sub-layers is MAC (Media 
5 Access Control) and performs direct communications with the 
network adaptor card of the physical layer being the first 
layer. 

In order for the network card and the cable to be 
connected in the physical layer of the first layer, a matching 

10 apparatus is required. The matching apparatus includes a port 
and interface (an optical module, a RJ-45 connector, etc.) 
inserted into the port. In the above, the port is used as a 
female matching device and interface is used as a male matching 
device, interface being the male matching device is inserted 

15 into the port being the female matching device, thereby 
accomplishing matching. 

For convenience of explanation, the optical module 
connected to an optical cable will be described as an optical 
interface and the RJ-4 5 connector connected to a copper wire 

20 will be described as a copper interface. 

As time goes, an Ethernet -based Internet network 
increasingly has a high speed and a large capacity. Accordingly, 
the capacity and number of a port being the female matching 
device of the system matching apparatus are also increased and 

2 5 interface connected to each port becomes also diversified. If 
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it is assumed that one matching device processes traffic of a 
lOGigabit capacity in the Ethernet system, ten or more Gigabit 
Ethernet ports are required- The Gigabit Ethernet can support 
both the optical cable and the copper wire according to the 
5 rules of IEEE802.3Z (100BASE-X) and IEEE802.3ab (1000BASE-T) . 
At this time, the Ethernet has additional ports each of which 
can accommodate the optical module (IEEE802.3z) and the RJ-45 
(IEEE802 . 3ab) connector according to the standard. 

Such an example will be described below with 
10 reference to FIG. 1. 

FIG.l is a block diagram illustrating the 
construction of an apparatus for matching the interface in the 
related art . 

The matching apparatus shown in FIG. 1 includes a 
15 data processing unit 101 being the second layer (Media Access 
Control, MAC) of the OSI layer and a data transmit/receive unit 
102 being the first layer (PHY) , both of which are connected by 
GMII. The data transmit/receive unit 102 is connected to an 
optical matching unit 106 by means of a SerDes (Serializer and 
20 Deserializer) and is connected to a copper matching unit 105 by 
means of MDI (Media Dependent Interface) In other words, the 
optical matching unit 10 6 is a port into which an optical 
interface 104 is inserted and the copper matching unit 105 is a 
port into which a copper interface 103 is inserted. As defined 
25 in the above, it is assumed that the optical interface 104 is 
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an optical module to which the optical cable is connected and 
the copper interface 103 is the RJ-45 connector to which the 
copper wire is connected. 

The matching apparatus shown in FIG. 1 includes the 
5 optical matching unit 106 and the copper matching unit 105 for 
connecting the optical interface 104 and the copper interface 
103, respectively. The optical interface 104 is connected to 
the optical matching unit 106 and the copper interface 103 is 
connected to the copper matching unit 105. 

10 In FIG. 1, if the optical interface 104 is inserted 

into the optical matching unit 106, the data transmit /receive 
unit 102 is connected to signal lines of the SerDes to exchange 
data with the optical interface 104. 

Meanwhile, if the copper interface 103 is inserted 

15 into the copper matching unit 105, the data transmit/receive 
unit 102 is connected to signal lines of the MDI to exchange 
data with the copper interface 103. Such a connection status of 
these signal lines is shown in FIG. 2. 

FIG. 2 shows a state where the signal lines are 

2 0 connected upon matching of the matching apparatus shown in FIG. 
1. 

Referring to FIG. 2, the data transmit /receive unit 
102 is connected to the signal lines of the SerDes for an 
interface with the optical interface 104 and the signal lines 
25 of the MDI for an interface with the copper interface 103. If 
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the optical interface 104 is inserted into the optical matching 
unit 106, however, only the signal lines of the SerDes are 
activated. On the contrary, if the copper interface 103 is 
inserted into the copper matching unit 105, only the signal 
lines of the MDI are activated. That is, the two kinds of the 
signal lines cannot be activated at the same time. Therefore, 
the data transmit /receive unit 102 transmits/receives data 
using only one of the two kinds of the signal lines, which are 
activated. Accordingly, in the Ethernet system, the optical 
interfacing and the copper interfacing are selectively 
performed and each matching unit into which each interface is 
inserted must be provided. 

Therefore, a matching unit for matching with the 
optical interface and a matching unit for matching with the 
copper interface must be separately provided. Accordingly, 
although 2 0 or more ports are necessary outside a system such 
as Ethernet, the number of a port that is actually used is 
about 10 . As such, the Ethernet system has a problem that the 
volume is increased since the system must have lots of 
unnecessary ports. 

Disclosure of Invention 

Accordingly, the present invention has been made in 
view of the above problems, and it is an object of the present 
invention to provide an apparatus for matching a plurality of 
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interfaces, wherein a single port supports an optical cable and 
a copper wire at the same time so that an optical interface 
representative of an optical module and a copper interface 
representative of a RJ-4 5 connector are attached/detached by 
5 the single port, whereby the optical interface and the copper 
interface are selectively interfaced. 

To accomplish the above object, according to the 
present invention, there is provided a matching apparatus, 
including a first matching unit provided in a first interface 

10 and a second interface, respectively, a second matching unit 
that is matched to the first matching unit, and a data 
transmit /receive unit for transmitting/receiving data by using 
one of the first and second interfaces that are connected by 
the matching of the first matching unit and the second matching 

15 unit. 



Brief Description of Drawings 

The above and other objects, features and advantages 
of the present invention will be apparent from the following 
2 0 detailed description of the preferred embodiments of the 
invention in conjunction with- the accompanying drawings , in 
which: 

FIG.l is a block diagram illustrating the 
construction of an apparatus for matching interface in the 
25 related art; 

6 
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FIG. 2 shows a state where signal lines are 
connected upon matching of the matching apparatus shown in FIG. 
l; 

FIG. 3a is a block diagram in which an optical 
interface is matched to an apparatus for matching a plurality 
of interfaces according to an embodiment of the present 
invention; 

FIG. 3b is a block diagram in which a copper 
interface is matched to an apparatus for matching a plurality 
of interfaces according to an embodiment of the present 
invention ; 

FIG. 4 shows a state where signal lines between a 
second matching unit and the a transmit /receive unit are 
connected upon matching of the matching apparatus shown in FIG. 
3; 

FIG. 5a to FIG. 5c show an external shape in which 
the optical interface and the first matching unit are coupled 
according to the present invention; and 

FIG. 6a to FIG. 6c show an external shape in which 
the copper interface and the first matching unit are coupled 
according to the present invention. 
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Best Mode for Carrying Out the Invention 

The present invention will now be described in 
detail in connection with preferred embodiments with reference 

5 to FIG. 3 to FIG. 6. 

FIG. 3a is a block diagram in which an optical 
interface is matched to an apparatus for matching a plurality 
•of interfaces according to an embodiment of the present 
invention. 

10 Referring to FIG. 3a, an optical interface 304 

includes an optical module, and a first matching unit 306 being 
a circuit pattern, which is formed on a board. Such an optical 
interface 3 04 will be described below with reference to FIG. 5". 

The first matching unit 306 serves to perform an 
15 interfacing function for connecting the optical interface 3 04 
to signal lines of a host board 305 when the optical interface 
304 is matched to the host board. 

In the above, the first matching unit 30 6 is 
connected to a second matching unit 302 on the host board 305 
20 and the second matching unit 302 is connected to a data 
transmit/receive unit 301. The second mat.ching unit 302 is used 
as a port into which the optical interface 304 is inserted and 
is a female matching device. Further, the first matching unit 
306 is a male matching device inserted into the second matching 
25 unit 302 and serves to connect the optical interface 304. 

8 
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A data transmit /receive unit 3 01 includes a first 
data transmit/receive unit 311 for transmitting/receiving data 
for an optical interfacing and a second data transmit/receive 
unit 321 for transmitting/receiving data for a copper 
interfacing. Furthermore, the apparatus shown in FIG. 3a 
includes the second matching unit 302 for matching the optical 
interface 3 04 and the host board so that they are connected in 
order to exchange data with such a data transmit/receive unit 
301. The second matching unit 302 is connected to the first 
matching unit 306 of the optical interface 304 so that it is 
matched with the first matching unit 306. The second matching 
unit 3 02 includes a decision unit 312 for determining whether a 
matched interface is the optical interface or the copper 
interface, and a distribution unit 322 for distributing signal 
lines for the optical interfacing or the copper interfacing 
depending on the determination result. 

In FIG. 3a, the first matching unit 3 06 of the 
optical interface 3 04 and the second matching unit 302 of the 
host board 305 are matched in order to perform the optical 
interfacing through the connection of the optical interface 304 
and the host board 305. That is, the optical interface 304 is 
inserted into the port disposed on the host board 305. Then, 
the decision unit 312 of the second matching unit 3 02 
determines that the connected interface is the optical 
interface 304 and then outputs the determination result. The 
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distribution unit 322 receives the determination result from 
the decision unit 312 and is thus connected to a first data 
transmit /receive unit 311 for the optical 

interfacing. Accordingly, a user can perform the optical 
interfacing using the host board 305 to which the optical 
interface 304 is connected. If .it is desired to use the copper 
interfacing while performing such an optical interfacing, the 
user separates the optical interface 3 04 from the second 
matching unit 3 02 and inserts a copper interface 303 into the 
second matching unit 302. This will be described with reference 
to FIG. 3b. 

FIG. 3b is a block diagram illustrating a state 
where the copper interface is matched to an apparatus for 
matching a plurality of interfaces according to an embodiment 
of the present invention. 

Referring to FIG. 3b, in a host board 305, 
components having the same reference numerals have the same 
construction and operation described with reference to FIG. 3a. 

Therefore, a second matching unit 3 02 in FIG. 3b can 
also selectively match the optical interface 304 and the copper 
interface 303. The copper interface 303 also includes a RJ-45 
connector, and a first matching unit 306 being a circuit 
pattern, which is formed on its board. Such a copper interface 
3 03 will be below described with reference to FIG. 6. 



10 
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In the above, the first matching unit 306 matches 
two interfaces of the optical interface 304 and the copper 
interface 303 to the second matching unit 302. For example, 
the first matching unit 306 may be implemented to be used in 
the two interfaces wherein five of 10 pins have circuit 
patterns for the optical interface 3 04 and the remaining 5 pins 
have circuit patterns for the copper interface 3 03. The 
circuit pattern of the second matching unit 302 matched to such 
the first matching unit 306 is implemented correspondingly. In 
other words, if the first matching unit 306 and the pins of the 
circuit patterns are implemented correspondingly in the second 
matching unit 302, a decision unit 312 determines what the 
interface is along circuit lines connected according to the 
circuit pattern, so that two interfaces can be selectively used. 
Also, as another example, in case of the copper interface 303 
to which one of the circuit patterns of the first matching unit 
306 is added, the copper interface 303 is implemented to output 
a voltage of a Low level. In case of the optical interface 304, 
the optical interface 3 04 is implemented to output a voltage of 
a High level. Accordingly, the decision unit 312 determines 
what the interface is -based on the level of the voltage if the 
first matching unit 3 06 is matched. 

In FIG . 3b, in order to perform a copper interfacing 
through the connection of the copper interface 3 03 and the host 
board 305, the first matching unit 306 of the copper interface 

11 
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303 and the second matching unit 302 of the host board 305 are 
matched. In other words, the copper interface 303 is inserted 
into a port provided on the host board 3 05. Then, the decision 
unit 312 of the second matching unit 302 determines that the 
connected interface is the copper interface 303 and outputs the 
determination result. A distribution unit 322 receives the 
determination result from the decision unit 312 and is thus 
connected to the second data transmit /receive unit 321 for the 
copper interfacing. Accordingly, a user can perform the copper 

interfacing using the host board 3 05 to which the copper 

interface 303 is connected. 

FIG. 4 shows a state where signal lines between the 

second matching unit and the transmit/receive unit are 

connected upon matching of the matching apparatus shown in FIG. 

3 . 

Referring to FIG. 4, in the data transmit/receive 
unit 301, signal lines of a SerDes for an interface with the 
optical interface 3 04 and signal lines of a MDI for an 
interface with the copper interface 3 03 are connected to the 
second matching unit 302. However, if the optical interface 304 
is inserted into the second matching unit 3 02 of the two kinds 
of the signal lines, only the signal lines of the SerDes are 
activated. On the contrary, if the copper interface 303 is 
inserted into the second matching unit 3 02, only the signal 
lines of the MDI are activated. Accordingly, the signal lines 

12 
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are activated depending on whether the interface matched to the 
second matching unit 302 is the optical interface or the copper 
interface, so that a corresponding interface can be performed. 
External shapes of the optical interface and the copper 
interface will be described with reference to FIG. 5 and FIG. 6, 
respectively. 

FIG. 5a to FIG. 5c show an external shape in which 
the optical interface and the first matching unit are coupled 
according to the present invention. 

FIG. 5a is a top view of the optical interface 304 
and FIG. 5b is a side view of the optical interface 3 04. 
Circuit patterns of the first matching unit 306 are provided at 
a substrate 314 and the end of one side of the substrate. 
Further, an optical cable connection unit 324 for connecting 
the optical cable is provided at the end of the other side of 
the first matching unit 3 06. 

FIG. 5c is a front view of the optical interface 3 04. 
The optical cable connection unit 324 is connected to the 
optical cable in order to perform optical transmission and 
optical reception. 

FIG. 6a to FIG. 6c show an external shape in which a 
copper interface and the first matching unit are coupled 
according to the present invention. 

FIG. 6a is a top view of the copper interface 303 
and FIG. 6b is a side view of the copper interface 303. Circuit 

13 
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patterns of the first matching unit 3 06 are provided at a 
substrate 313 and at the end of one side of the substrate. 
Further, a copper wire connection unit 323 for connecting the 
copper wire is provided at the end of the other side of the 
first matching unit 306. FIG. 6c is a front view of the copper 
interface 303. The copper wire connection unit 323 is connected 
to the copper wire . 

Industrial Applicability 

As described above, according to the present 
invention, a single port is used to selectively connect an 
optical interface and a copper interface. It is therefore 
possible to minimize the volume of a system since the number of 
a port in an Ethernet system, etc. is reduced. 

Furthermore, according to the present invention, it 
is possible to exclude the possibility that ports may be 
erroneously connected when an optical interface and a copper 
interface are connected using each port . 

In addition, the present invention has a wide range 
of applications such as home networking apparatus and terminals, 
an apparatus for a Gigabit Ethernet interface in a PC, and 
other Gigabit Ethernet apparatus as well as a variety of 
Gigabit Ethernet -related apparatus existing on a network. 
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